Allozyme variation in 4 populations of secondary screwworm, Cochliomyia macellaria (F.), representing North, Central, and South America was examined . Variability was observed in 12 of 13 enzyme loci, and the frequency of the most common allele was <0 .95 for 6 loci . Observed and expected heterozygosities were 0.149 and 0 .154, respectively. Nei's genetic distances were <0.001 Goodness-of-fit statistics for I lardy-Weinberg equilibrium and Wright's F is statistics indicated random mating within populations . Wright's Fst statistics and chi-square contingency analyses indicated homogeneous gene frequencies among the populations . These data suggest that C . macellaria is a panmictic species with high levels of gene flow between populations.
BLOW FLIES ARE among the earliest recognized insect plagues of mankind . Many species are associated with dermal and secondary traumatic myiasis, and a few species are agents of primary traumatic myiasis (Hall 1948) . In addition to their propensity to infest wounds and "blow" meats, the attraction of blow flies to proteinaceous foods, including feces, garbage, fresh meats, and cheeses, has implicated them as vectors of filth-related diseases such as bacterial and amoebic dysentery, anthrax, and cholera (Hall 1948) . Blow flies are also considered important indicators for time of death in forensic entomology (Greenberg 1991, Catts and Goff 1992) . Despite their ubiquitous nature and economic importance, little is known concerning genetic variation within and between blow fly populations . Limited data exist on isozyme variation in the 2 species of primary screwworms, Chrysomya bezziana Villeneuve (Strong and Mahon 1991) and Cochliomyia hominivorax (Coquerel) (Taylor and Peterson 1994) . However, other than Taylor and Peterson's (1994) study of Cochliomyia macellaria (F.) from northwestern Costa Rica, no information exists on the population structure of a saprophagous blow fly species.
Secondary screwworm, Cochliomyia macellaria, is a highly variable and widespread species . Thirtytwo synonyms for this species have been published, including 9 by Robineau-Desvoidy alone (Dear 1985) . C . macellaria is distributed throughout the New World from Canada to Argentina and the Caribbean (Dear 1985) . C . macellaria is a sibling species to the primary New World screwworm, C . hominivorax. Although morphologically similar, C . hominivorax and C . macellaria are behaviorally very different . C. hominivorax is an obligate parasite of wounds of warm-blooded vertebrates, whereas C . macellaria is primarily saprophagous (Laake et al . 1936) .
Our study was conducted in conjunction with studies of C . hominivorax population structure . We presume that the population structure of C . -macellaria is representative of saprophagous blowflies and represents the ancestral state from which C. hominivorax was derived . By studying the similarities and differences between these 2 species, we hope to gain insight into the evolution and biology of parasitism in blow flies . The specific purpose of this study was to examine genetic variation in geographically distant populations of C . macellaria.
Materials and Methods
Specimens . Adult C . macellaria were collected from rotting liver, animal carcasses, or calves infested with C. hominivorax. Flies were collected from Lincoln, NE, in August 1993 (US), 3 sites in northwestern Costa Rica (CR) (Taylor and Peterson 1994), Tuxtla Gutierrez, Chiapas, Mexico, in August 1993 (MEXICO), and Seropedica, Rio de Janeiro, Brazil, in March 1994 (BRAZIL) . Flies were stored in liquid nitrogen or at -80°C until used for the isozyme analysis.
Electrophoretic Techniques . Polyacrylamide gel electrophoresis was used for this study. Techniques were the same as those reported by Taylor and Peterson (1994) . The head was removed from each fly and stored individually for use in future molecular genetic studies . Decapitated flies were ground in 150 µl of grinding buffer composed of 
df for k alleles and s populations . Chi-square contingency analysis with a Yates adjustment for small expected frequencies was used to compare allele frequencies between populations . Flies from the 3 collections in Costa Rica were pooled for comparison with the other collections .
Results
Twelve of 1 :3 isozyme loci were variable and 6 were polymorphic (frequency of most common allele <0 .95) ( Table 2 ) . Expected and observed heterozygosities were 0 .149 and 0 .154, respectively . A mean of 5 .08 alleles per locus was observed . Observed genotypes did not differ significantly from Hardy-Weinberg expectations (with pooling, see Swofford and Selander 119811, P < 0 .05) except for Pgd in the US collection (excess homozygotes, x2 = 15 .284, (df = 1, P < 0 .001).
Wright's F statistics suggested little departure from random mating in C . macellaria populations. Among the individual locus F st and Fi r values, only Fst for Mpi differed significantly from zero (Table 3 ) . The mean Fst value, 0 .007, indicated that geographic differentiation accounts for <1% of the observed genetic variability . In fact, of the 65 alleles examined, frequencies among populations varied significantly only for the 112 allele of Acoh (Table 2) . Overall allele frequencies did not differ among populations for any of the 13 loci studied and the total chi-square value, 94 .287 (df = 159), was not significant . Nei's unbiased genetic distances were _0 .001 (Table 4 ).
Discussion
The level of genetic variability observed in C. macellaria is similar to that observed in other cyclorrhaphous Diptera : 1994] ) . However, unexpectedly low levels of genetic differentiation among geographically distant populations were observed in C . macellaria . Comparable studies of insect species across such a broad geographic range are few. Munsterrnann (1980, 1984) reported genetic distances of 0 .12-0 .2 :3 for populations of Aedes epactius Dyar and Knab distributed from Utah to El Salvador and 0 .00-0 .05 for A . triseriatus I United States ***** 0 .001 0.000 0 .001 2 Mexico ***** 0 .001 0 .000 3 Costa Rica 4 Brazil ***** 0 .001
and Mexico . the only other species of blow fly for which isozyme data are available, Strong and Mahon (1991) obtained genetic distances as large as 0 .098 between populations of C . bezziana from southern Africa, the Middle East, Malaysia, Indonesia, and Papua New Guinea . All of these values are an order of magnitude greater than the largest genetic distance, 0 .001, observed between populations of C. macellaria.
Blow flies are strong-flying insects . C. hominivorax has been reported to fly as far as 290 km in 2 wk (Hightower et al . 1965 ), although normal lifetime dispersal is probably within the range of 3-25 km (Mayer and Atzeni 1993) . The reliance of blow flies on patchy and ephemeral lar v al habitats requires females to disperse widely iii search of oviposition sites . Because corpses arc usually colonized by many females front diverse origins, the level of gene flow is potentially high . This dispersion and intermixing in each generation is probably responsible for the homogeneity. of C. m a c e l l a r i a populations (Price 1980).
